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(57) Abstract: A high-purity alicyclic epoxy compound 
which is obtained by epoxidizing an alicyclic olefin 
compound with an aliphatic peroxycarboxylic acid 
containing substantially no water, subsequently 
subjecting the resultant compound to desolvation to 
produce an alicyclic epoxy compound represented by 
the general formula (I): (I) and purifying the epoxy 
compound by distillation and in which the concentration 
of high-molecular components having a shorter elution 
time than the alicyclic epoxy compound as determined 



by GPC analysis is 5.5% or lower in terms of areal ratio, the concentration of impurities having a shorter retention time than the 
alicyclic epoxy compound as determined by GC analysis is 19.5% or lower in terms of areal ratio, the concentration of intermediates 
is 4.5% or lower in terms of areal ratio, and the hue (APHA) is 60 or less; a process for efficiently producing the epoxy compound 
using a less toxic solvent; and a curable resin composition containing the compound. 
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;K> ^n/\ 3 >, 1, 4 -EX (3-hFD^y-4-7-kh + yi/^DA^> 
)]/) Xd?>, 1, 5 -Ex (3-E Fn^rv-4-Tir h^rS/y-^n^\^~>;i/) 
^>^>, 1, 6 -EX ( 3 - t F n+y - 4 - 7t yy^ n a+ yJW A 

2, 2 -EX (3-tFn^y-4-7tF^>y^nA^ryJW 
Ex (3-E Fn^y-4-7tF*y^n^yjl/) 7x-JW^X 
a, a-EX (3 - 1 Fn + y- 4 - 7t F^yy^DA^ yjV) -4- ( (3 
-hFo^y-4-7tF + '>-a, ffi-^^^yyDA^yJW X 
5P;i^>-i£>, 3, 3 -EX (3-tFD^y-4-7tF^yy^PA^>' 
)V) ^>$>>, 3, 3 -EX (3-tFn^y-4-7-tF^yy^OA^y 
;]/) ^\X°^>, 2, 6-^kFn+y-3, 7-^7tF^^FT*kFD7^ 

hUX ( 3 - 1 F n+i/ - 4 - 7t F+i/y^ n At yJW 1, 
1, 2-hUX (3-kFn^^-4-7tF^yy^DA^~>;F) x^>, 1, 
l, 3-hUX (3-kFn^y-4-7tF^^^n^>/jW X^>, ^ 



WO 2005/090325 PCT/JP2005/005302 

14 

b^^y (3-t Fn^>-4-7th + y^DA^) JL?>, 2, 2- 
t!X C4, 4' -tfx ( 3 - k H a+ - 4 - 7t h^->^ n^'>JW 
D^^H y°un>, 2, 2-tfX (3-tHD^-3-^-4-7t 

><k&m (id ^©Rfcffiv^»sifcfi3fe*r«fls'&«, M^-^^^i/ 

mm^^ruy^ ill) -Brtfttt \zm&.TZ>*uy>t >=Ey#-Mk&mh 

LTteu 4- (3 -l/y n^-trx;]/) y n^+J-y — ;k 3, 

5-> ? ^^;i/-4- (3, 5 -i^^^JV- 3 -zyyu^\^~)V) *J-)V*s&U 
y\3r*y;—)V, 4- (2- (3 -is?Us\lrt-)V) y^n^+JV — 
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WO 2005/090325 PCT/JP2005/005302 

15 

'vHJV— ;K 4- (l- (3 -i/i?u*\^±.—)V) - 1 -x^;V) ^>5^;V>' 
^HA^y-JK [l, 2, 3, 4, 5, 8, 4a, 4b, 

8 a, 8 b] T*bFn7Ml/X 4-tfT. ( 3 - *sZ n^irx;!/) 

— ;k 4 — tf* (3 -^n^izn^) ^;p->^n^\^r-y-y-;K 4- (l, 
2, 2-hUx (3-y^nA^t-j|/) ) x^ky-^n^^y— ;k 4 - 

(4- (4- (l- (3 -y^n^-tix;!/) -i-y^;i/) xg^i/v^n^ 
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X^^i/y^nA^^) *^)Vz/?7tis\^;— ;k 4-tfX (3, 4-X# 

^v-^n^x^;!/) x^;^>-^ n^s^-y-y— ;k 4-tfx (3, 4-x#^-> 
y^n^v;W ^;V^^n^^1ty— 4- (l, 2, 2-MJX (3, 
4-X#4 L ^->^P^\^>';k) ) X^;i/v-^D^\^r+hy— ;k 4- (4- ( 1 - 
(4- (3, 4l^yy^nA^yJ0 ^n^v-;*/) - 1 - *f)V) X^ 
jky^DA^yJW >s$W\^J—)V^ 2-*^)V- 4- (1- (3-^;i/ 
-3, 4-x/^^r'>->^n^\^->;i/) -i-x^;K> x^;i/>^ n^-tfV — )V 

tbTH #iJx.fc£\ 4- O^n^v^x^p;!/) v-^n^-fc^ 2, 6-^ 
^^;i/-4- (3, 5 ->?^^;p->^n^\^v-;i/^^;v) ->^n^\^iz>> l - 
(3 - a^\^r-fex;i/) -2-y^DA^yJI/X^X 1- (3-->^n^\^ 
txjW - 3 -->^n^\^r->;i/7°n/N°>. l- (3-y^n^txjW -4- 

lst7Us\3c^/)Vy*$>, 1- (3 -->^n^\^r-fex;V) -5-y^DA^yJK 

>d?>, l— (3 -v-^n^-fex;]/) - 6 -^n^SWWs^+J-;^ 2- 

(3 -^^□^\^rirx;0 -2-y^D^y^7"n/N'X 3 n^izx 
;i/>-^ p^^r^^^oiX^^^X, a, a--J^?7U'\^-z/)V- 4- (a, a- 
>^^;V- 3 -^n^izx^^K) x^;]/^>i£>, 3- (3-->^n^\ 
^-fex;i/) — 3 -->^n^\^->;i/^s>^>, 3- ( 3 -i/tr n^-fex;]/) -3 

-->i7P^\^->;i/^\y^>, [1, 2, 3, 4, 5, 8, 4a, 4b, 8a, 8 
b] T*kHn7Ml/>, 4- (>?>^ n^\^>;i/^5P;i/) 
1- (3-y^nA^tXJV) -2, 2 -^->^n^\^v-;i/X^>, l- (3- 
y^nA^r-fexjl/) -3, 3 -> ? ->^n^\4 1 ^;i/y^>, 1 - ( 3 --yy 
•fex;i/) -1, 2, 2-hUy^UA^yj^X 2- (4- (3-5>^n^\ 
^irXJV) y/7DA^yJW -2-Hy^nA+yJV7°n/^X 2- (3-^ 
^-3-y^n^tXjk) -2- (3 -^^l/v-^n^.^ 1 ^^) :/n/1>&£ 
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©X^^«tUTIl 1, 2-X#4^>-4, 4' -;*^l/>-v> 

y^nAWX l, 2-X/}^~>-2, 2' , 6, 6' — 5r 4, 
4' -^5 i l/>> ? ^^n^\^r-y->, 1- (3, 4-JL^zy^7U^iy)V) - 
2-y^DA^>JH^X 1— (3, 4 -X#3^>->i7n^\^>;V) -3-v 

^n^\^->;V7°n;\°>, l - (3, 4-x^yyi?DA^y;W -4— 

^\^>-;i'^>, 1- (3, 4 — X.7$^isi/S7Us\*z/)l) - 5 - i/S7W\3r>< 

)V^>$>, l- (3, 4-X2j*3r>/^n'v*->';io - 6 -^n^v^swws 
^+f->, 2- (3, 4 -x#^>^>^ pa^ s^lO - 2 -->^n^\^v-;k7°n/N 0 
>, (3, 4-x#^^>^n^\^>-;i/) ->^n^\^->;y^ix;i/^^>, a, 
at-^->^n^i/;i/-4- (a, a-z?*^)V-3, 4 -X^y^>^7 n^v^ 
z/)V*^)V) XfM^-g^, 3- (3, 4 -X#^->->^n^\^v;y) -3- 
5^^n^\^^;^>^>, 3- (3, 4-X/^^r->->^n^\^r^;p) -3->^ 

n^\^v;i/^\7°^>, 2, 3-X#^r->- [1, 2, 3, 4, 5, 8, 4a, 4 
b, 8 a, 8b] T^tFD7Ml/X 4- (HX (3, 4 -Xafc^r n 
pWIO ->^n^\^rir>. 1- (3, 4 -x#+yy^ n^\^>;K) 
-2, 2 -tfx^^n^\^r$/;i/X37>, l- (3, 4-x#^r->>-^n^\^>- 
-3, 3-tfx->^n^5/;i/^>, l- (3, 4 -x^v-^^n^^ 

-1, 2, 2-h'JXy^D^yJl'X^X 2- (4- (3, 4-X# 
^->V^D^\^F^;V) y^n/S^y'^) - 2 - tf 5^ nA^yJV^ n A° >> 2- 
(3-^^;i/-3, 4-X#^^->^n^\^r$/;i/) -2- ( 3 -*^)VS/&W\ 
**/)V) 7°un>f3LEifimVft>tlZ> 0 

©x^^Wb%^©x#^rWb^'JJ;DIiJfeTS^;^>m^y#»<hLT^ 
08 l-7th + y-2-tFn + y-4- (y^DA^^JMfJW 
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n^\^+h>, l-Tirh^->- 2-kHn^>-2, 6-5?*^)V- 4- (3, 
5 -^^^I/^^d^n^^^^v) i/^n^\^r+h>, 1- (3-hFn + y- 
4-y± y^z/^Z 1- (3-tF 

D^y - 4 - 7t h + yy^ D A+vJW - 3 - ^ n^V^i^r/n A°>, 1 - 
(3 - fc Fn^y- 4 -Tir h^rv'S^ n^\^Sy;i/) - 4-y^nA^yjl/7^ 
l- (3 -t Fn=^>- 4 -Tir h^->->^ n^\^^;i/) -s-y^n^ 
->;y^>^>, 1- (3-bFn + y-4-7tF^yy^nA > +yJW - 6- 
y^DA^yJKW>, 2- (3-tFn^y-4-7th^y->^D^y 
- 2 ->-57n^\^^;i/^D/\ 0 >, (3-tFn^y-4-Tth+yy^n 

(o!, a-^^^P- 3 -h F n^r^>- 4 - 7t h+y-yy n^yJM^Jl/) 
X^;i/^>if>, 3- (3-tFD^y-4-7tF^yy^DA^) -3 
-->^n^\^r^;i/^>^>. 3- (3-tFn^>-4-7tF+yy^DA+ 
->;V) - 3 -5/t?W\3r5s;V\~7&>* 2-hFD^y-3-7th + ^- [1, 
2, 3, 4, 5, 8, 4a, 4b, 8a, 8b] f*tFa7Ml/X 4- 

(3-tFn^y-4-7-feF^yyyn yJV) ->^n^\^ir>, 1- (3 
- 1 F y - 4 - 7t F + y nA^yJl/) -2, 2 - HXy^nA^yj]/ 
X^X 1- (3 -t Fn+y - 4-T-fe h^S^n'V^;!/) -3, 3-t: 
Xz/S7U^z/Ay*$?>, 1- (3-hFD + y-4-7th^^^^nA^y 
;V) -1, 2, 2-FUX^^PA+yjl/X^X 2- (4- (3-tFn+y 
-4-7th^yy^nA^y;W y^DA+v'JW - 2 - If D^\^r->;y^° 
DA°>, 2- (3-^fJh3-tFDty-4-7tF^yy^nA^yjl/) 

-2- (3 -T^l/v-^n^^;]/) y'u^yfc^fimtfzn&o 

gsnst/x^^/ti/^^ Mb^T, _htB— ^ (id -r^n&jm 
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WU&i*, ifta^fcri&h SjS4 , Kf*> »lfflft*o^^lgilt: 

ia©xeT#6nfciigat5^x^^^%*^s»»t*s^i*T?»D, ^n^j; 

SifS:effi©iSMfiEliaia:x^^r^'ft;'&«&»* 2: 5 „ #5&9§cd— *85£ 

(i) T?*sn*ift*fiflfjiBais:x^^>"ffc:'&*tt, g p c^*ffc«fc ot^tn^n-sia?^ 

ttffi^nsJLIB— JK^(I) T^^n^JJI^x^Mb^J; D >bfiy*l^|HI coffin 
19. 5%OT, £?£b<teu 16. 4%j^T> ^£>f£§?£L<te, 13. 0% 

i^t, sj^ 4> m#&&® ft&i$iBi ^ t © tf— ^ ©atitT^ m t° — ^ it 

l%OTT$.i9, -feffi (APHA) ^6 0OT, J;D^£b<te4 0JETF, 

»«*fetlTB, ^y^Cllfi, WFE (Wiped Film Evaporator) , F 
FE (Falling Film Evaporator) ©«fc3&MI&S31S:», ^fl^lt, &@J£fc 

illWia§IgO^#tlt^ ffiA50~0. OlTor 
r$?^b<«, 20-0. 03Torr, £Sfc£?£b<«, 10 — 0. 05T 
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o r r , MMtUm. 100-3 5 0^, L<\$. 12 0 — 3 3 0 °C, £6 
SKU 15 0~3 0 0TO5, 

ifii^nfciiSx^+yft^i (i) GPcMa Qtfew^ns^ 
ss^s&n— ^>^> mmm, ->-^>k ^fixn cms* 

At^OUVACUREl 5 9 0, UVACURE1 5 9 1 (Kl±, *?^t)V\J 
CBft«) , DA I CAT 11 (^Vir;Wb^±M) , CD-I 011 h 
V— *L«) , SI-60L, SI-80L, SI-100L (J^_h, =Mtt&#. 
$8) f ;3-F-^Ml©DAICAT12 (^-f -fe; Hfc^tfcSt) » CD-I 
012 (it- h^-*t§D ; y7V*-^A»SP-l 5 0, SP-17 0 

1-60 L, SI-8 0L, S I - 1 0 0 Lfflifcj; D *ft>^i^t5 
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*tU 0. 0 1~2 Ofi*g^ #?3=b<&0. 1-51II, iW^KHO. 

3, 3' , 4, 4' -If 7i^fh7*W>Sri*i|, (3, 4->? 

*M^ri/7x^) X-^;i/^*S7jC#/, tfX (3, 4-^^j;^^^77ai- 
;W ^^>—^7K^ 2, 2-tfX (3, 4-5?5dM+5/7x^) 7"n/^ 

z<Dm&, tti**ibtH, #;v#^>;>* (cooHD s^rr sft;^ 

OttIjJ5 0. 511%OT (fip-fe, 0-0. 5M%) , #£0. 4M%J^ 

t dps, o~o. 4ii%) #;v#*->;^^^sa*o. 

^r->;^S (COOHl) ©^titbTH m^zKt/^b^J^TtUT 0. 311 
%OT (BP'S, 0-0. 3fi*%) , #f£0. 2 51I%J^T (fip-fe, 0-0. 
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sutfoife^TKwafcojfcso. 3-0. 7^E)V(DmmtT^^t-fym^w^ o. 

~o. 6^;i/©tBHTcfe£ 0 

MllllTH figYbflSiiMiUTl, (5, 4, 

0) ^>rt>(DBU) ©i:-5^T5^Mbm^hU^3i-;^^^x^^ 

zyit^mt.m.^fmhMcD^wcmi o oim^^d, o. 4~2oii§i5©ish 

#^<D®fcf£x^^J}§m^ « 

^«&£^#^MPm&<, a^¥«#:i«f±fflic^$n§x#^^ffiii^r^- 
®^^^v^^i^T#§c Mftmzumxte. tf^xx;n3x#^Mirii, tf 

x^^y-;vMx#^>-#0, x^;^>Mx#^MIf^, 7x/-;w^7^ 
^si^^yfi, ^i/v'-;vy^^^^Mx#^M«, t7^k>ii^ 
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s>;w Vv7? l/- h<f ©msai^x^^r 7nn^'jy; f u ^ U 
y^jVx-rJK F U t F n^>tf y ^~)V F U y*U y^l/X-T^K F U h H 
U^tzyyx. &>bV#V ^ y^X-r;K if U -fe U > F U ^ U y*;j/X- 

T^k 2- [4- (2, 3 -X^y7°D^y) !7xx;i/| -2- [4- [1, 

C4- (2, 3-X^y7°n^y) 7x"JW x^;V] ^^Xi;V] 
7°DA>, 1, 3-H7; [4- [1- [4- (2, 7 

xxjW - l- [4- [l - [4- (2, 3-x^>>yp^^) 
- l -^5P;VX5P;W y*;cx;H x^;W 7i7^>] - 2 -7n/v-JVf© 
3 WffiSxatf^WJIB, 5=- F 7 k Fn^y7i-JH^ >t=- F yy^x- 
7^;k fb^^'Jy^M^xyx ^y>y 7 - JPt h 7 ^ U yyVl/ 

x— 7=-;^ 7=- h ^ ^ u ^ tf ^ 31 x;i/^ © 4 ^mm^^^mm. 3, 4- 

x^yy^DA^txji/^5 1 ;i'3 \ 4' -x^y-v^n^irxikfrjl/^ 
3^>l/-F (^-rir;Wb#XHM-fen^-r F 20 2 IP) , U^>>*x# 
^y-F (y-f ir;Wb^X^iS-trn^+M' F 3 0 0 0) , £-*7n 7 ^h>I 
'14 3, 4 -x^^y-v-^n^^rirx;!/^^- 3 4' n^\^ 
irx;^;i/^^vi/-b (^i?;Wb^IilMirn*iM F 2 0 8 1) , a 
(3, 4-x^y-v^D^\^r~>;P^^;H Ty^-F (MZ-U, izt>*- 
/H FIERL4 2 2 7I) , X^Mb 3 -y^nA+t>- 1 , 2-i?%)V 
2tf>&t?x 3 nA^t^MfjUXf^i^C!) a -#7 0 n^ F> 

(^-r*fe;wfc;#xsiS5i rx#u — fgt3 o u §gt30 os/y-x) , 
*5J:tKx^^Mby^>7 u F^^;P^>^7 u F7^7;- 3 -y^n^-fex;^ 
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-H TGT4 0 1J fGT4 0 0i/'J-X) fc£<Dmm*£3Ltf 

-a-tf«l 0 OfiMg^O-Q OfiMgl^ £?£b< teu 15~85, $e>^ya;b 
<teu 20~8 OT&^o 

^BJ©^ttX#^r>-#M^«, ?Ug30~240t, £?£b<«, 3 
5-180 °C, b < teu 35~60tt, iiSf fcB#Pei! 3 0 ~ 3 0 0 £\ 

£?£b<te, 4 5-2 40^, ££>fc£?l;b<«, 6 0~12 0^«$t5. 

#-So its, — ytmt mitum. 30-240^ #?^= b<«35~i8o , c, 

$ £> fdfiF^ b < 3 5-6 0°C, M^tPsl 30-3 0 0^ b < U 4 5 ~ 2 
40£\ $5(«1<S6 0~12 0^) £1**!:^ ^I^M^X^®^ (mit 
MM 6 0 ~ 2 4 0 °C\ ^b<H90~2 0 0t, £ S b < « 1 20-2 

0 0 °C, fig^b^fK 3 0 ~ 1 8 0 #\ ^L<tt45~150^ $ & b < 
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«6 o~i 2 o#o %ft^xm^&fim^?£^<k5teir%(Dfim^v^o 

*fPJ©^bttx^^j?^ 

ftO^^B^CtfeTf^. ft^$l»t©*§£-te, 50-1, OOOKeV© 
tgffl©X^;Hr— £Jt^tt^l£/B^ 2~5Mr a d®iltitt§c W 
^bVi 0 7>^tH*8 0-3 0 0W/cmgg©I$fMi / ^n ?)o 

^ibxn jsw^it^, jS^^a, js^— k mmmmmm, mm^ 

(I) Tg$n§S,MiiSx#^H^Wi, B^*fc#UTllB«l#»&#^fc 
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<GPC» 

tfr^a^bT, nat^x^Mb^d) o. 04 g $fh7tHn77> (t 

HF) 2 glC}gjS¥U ?L@0. 5 0 Mm07^M [DISMIC13JP05 

o an, («c) «] T^iafSo #e>n7tJ3i^x^Mb^-%(i)©T 

gg:HLC- 8 2 2 0 GPC [JfcV — (AO &] 

•. ^MjaifTit (r i ^m§§) 

: TSKGUARDCOLUMN SUPER HZ-L 4. 6 
mmX 2 0 mm 

: ^r>^)VM TSK-GEL SUPER HZM-N 4. 6mm 
X 1 5 OmmX 4* 

U7 7^IJ TSK-GEL SUPER HZM-N 6. OmmXl 
5 OmmX 1*+TSK-GEL SUPER H-RC 6. OmmX 15 0 
mm 

Hi&jfi&gf : 4 0 °C 

mmm : thf 

&mmmm o. 35mi/^ 

fim&A« : lO/il 

^-^STOP^ : StfiftAt 10^2 6^ 
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gf:GC14-Bi (&*Mffr9rM) 

A7A:Thermon 3 0 0 0 / 5 % S h i n c a r b o n A 2. 6 
mmX 3 m 

'MMWSl :40ml /ft 

: 60kPa • s / cm 2 
7j<^/± : 60kPa • s/cm 2 

fSM«M* : 60tX2 ftUmtt 1 0 °C/#T? 2 5 0 °C L- 2 5 0 "C X 

1 9 ftum 

axafig : 2 5 ox: 

tkm^mum. 2 5 o°c 

^tB§§ : F I D 
RANGE : 1 0 " 3 

&a* : mm^^^^m (i) im 
■x-^a^sg : c-R5A (mmmmm) 

Min. Area: 100 
SLOPE: 700 
DRIFT: AUTO 

mmm 1 ) 

I^XttSJtSgfcSKn^l/hS-g-tf 1 0 %7th7Jl/ft F-BH£X3\H4g*£ 1 



WO 2005/090325 PCT/JP2005/005302 

28 

7fc#&, 0. 4 7%T&ofc„ 



[^8503 1 ] 

^£P«\ Ma?§K t*iAf^ii^3 U v h)V(Di?v5-y htt^y 
^X3fc7jc3 6g, m&ymi-h U^A 1 2. Og, -f V^nif U^>-4, 4 
' -v^^D^UV — )V (T^H'JyfS) 5 0 0 g, ^Itl/TVJKyV 
15 0 (Xi7y>|b^S) 5 0 0 g^t)nx.Tl 0 O'CTffltt^K^S^rfco 7KCD|^ 
ffi^M < & o fcij^TKMT <h b fee ELmmikfiT, ^DYh^77^ -T?##r 
^ffo^:t^5, 9 6%©iR^-e2, 2-t*X(3' , 4' - v-^ n^-fe~;i/) ^ 

LT^fc. #£>nfcKJS$t£, ^£M~£J1^T5 OOmlffl^ft 
>3£i&7jcm#Lfc^ f il^Mffilf bifil^M© 2 , 2-tfX(3' , 
4' -^D^-iZ^W yn/\°>3 8 7. Og^H, ^©MS9 6. 1 

ofeo £©2, 2-tfx (3' , 4' —>^n^-fe-;K> ^n;\>ioog, ^ 
Sxf;V3 0 0g£ffffE£|igtlcD 1 U y b)l<Di?*rtry btt%7 7X3 ^{±jA^ 
Sm^^@^^^^3A^^s, BOS^I*!©^Jg£3 0 < C^75:S«fc'5^2^|ig 

0 7. 2 g : 2 9 . 1 %, *^t!0. 47%) ^ITUfc, MI£ 

mmrmr^ 3 0t:-e3W^u^iTifc o $6i:3orasn7 

*K£zKifeU 7 0 °C/ 2 0 T o r r ^tti^fro fc^ WFEifI«f: 
XMmUmi 8 or, J£?j4To r rO^Tifb, B^X^^Mb^tl 
( I A) Si^itSRift 6 9.6 g&#&. JgiftjSx^Mb'&fc ( I A) «— 
(I) fc^ttsx*«-C (CHs) »- R'-R^^JcmiM^^lt^x^^^t; 
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#e)tlfeMp n n©'l4^«, t^>7>»*iWtl2. 4% (ang[ : 13. 5% 
%) , SiflEl, 8 9 0 c P (2 5°C) , -feffi (APHA) 1 5T?&tK 'H-NMR 
^5 5 4. 5~5 p pmf*i5©F*3«IJ=:aiie'&^fi3fe*r*tr--^^Ham^b, 5 
2. 9~3. 1 p pm#ICX^^yIi:fi*t§yn h>©t°^^©»l 

a) i d fe^ffin^cii^^i^ot^aiijtt 5 . 2%, ^x^n-? 
h^^^^«Ttc«fcD^m$nsfliiss;x^Mt;^ (i a) .fc^fefiy^i^M© 
n^mmmmmm 1 2 . 1%, s^^p^«s©?i^^iwi2. 3%-c$o^ 

[H«J2] 

JJt##^ 7££Pt\ MSfK Sm#AW^fS^fe3 U y h;Vi^x^ hU^y^ 
X31C4, 4' -yy^DA^ij-y-JW^>3 0 0 g, bJH>6 0 0 g, /\° 

^ h;i/x>x;i/^>^3 g^ip^n 1 or^jK/jc^iS^-e-feo 7X©^m^< 
t;:^ 9 6%©iR^-e>? (3, 4-v^n^\^r-fe^;i/) ^^>«ltv^Co 

41JS£Mffi^Mb|t&JS9 6. 8%CD^^BJ?«©^ (3, 4-->^n^\^r-feX 
;V) 2 6 9 gflfco 

£©^(3, ^^>1 0 0giifX?JV2 0 0g^ 

i^m^nrz.7K^^mmm^^m^mmm(Dmm.^jvmm2 7 6. 2 g 

ilM: 2 9. 1%) SfTl/fc. »mMT^Tm, 3 0°CT4PfP^«L 
^SUTbfco $S)fc3 0°CTK^7IS^7jc?^b, 7 0°C/3 0TorrT 
Mg^&ffofem, SPMSl 8 0°C\ j£7j5To r rOMT, WFEM^Sl 
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feo mn^^^t^ma B)\t—m^ m ^n^x^-c^-, r j ~r 
^'>7>tiisi4. 5%, M2, i90cp (25 1:) , 

(APHA) 2 0^0, 'H-NMR^e.5 4. 5 ~ 5 Slg^^SjftT^ 

^^it^m (ib) &vibmmmm<DM^mft^mj&ft<Dmm\mmik-e3. i 

%, ^X^nvh^^^^jffcJ:D^{±\$n§JJg^3:^^Mb-&#j (IB) J; 



3 ] 

4 0 0 g«tlTyM7V15 0 (I^V>«) 5 0 0 g| 
^b7tffi«»M2 ilSJiltfi 1 Vi, (3, 4-^^n^\^r-fex;v) 7^:7 ^ 
>3 3 0 g^|, ^-«tt9 5. 2%T$>ofco 

^©SJ^^l 0 0 gtftfX^3 0 0 g£MIB£|i«©l U y h;KDi>^^r 

o°c\zr^^>^5izm2 mr$fr nxmmm i t# e> * maw ^ * & t^a 

^tOifXfJVif 2 4 2. 7g (»mmS : 2 9. 1%) SjlTtfc. ® 
i^iT^Tt, 4 0 t CT4fltF B 1MbMJi5^IITbfc o $ e>^3 0°CT-*M^ 
TfciftU 7 0°C/3 OTo r r TMg*^ff ofc^ittifiSl 8 0t, BE7J 1 
TorrtWU JJg3t^X#^Mb1=r#J ( I C) 5 SSffi 7 1 . 0 

g£#&o lig^X#^Mb^ ( I C) te5S (I) fc^W^X/^-SOz-, R 1 - 
R 18 ^7jc^M : ?©J3i^S;x#^r>"fb^T&^ (OT, IHC) o 
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#£nfcsg B a p©t4^teu **>>7>mmm&.i 1. 9%, ^3 e 0 0 c p 

(2 5°C) 'H-NMR^e, <5 4. 5 ~ 5 #3fi©X fi*§-&fcS5fet" S tf — i7 

5 2. 9~3. 3#jfifclX^^3£^S3fe-r*^D hXDtf— ^ 
©^jfcjWfciBSn&o GPC^#ffccfct)<ftWSn«l!B3ilS;x^^ 
( I C) J; 0 ! b»aWflW©ffiVil«4H t *^CD*ftttlf«JtT? 3 . 5 %, 33 
7,?u^b?^7m)f\z£r)&ftt£n%mm^tf*i/4k&m (IC) £D*># 

[SH»»J4] 

41#£§, ?£2Pt\ fflftfrK SiiAf $fifc3 U 7 hJl/©^t^7 h#§7 
^X3fczR7 2 g, hU# A 2 4. 0 g, -r vyntfu^>-4, 4 

y i 5 o d^y>«) iooo g£inx.Ti o otwsiS^tfco 

— T^#f£:fTofc<h £3, 9 6%©Wr2, 2-tfX(3* , 4' -v-^n^ 

1 £K:t>3m*T^bfc^ tll^iffl^bMIiM© 2 , 2 - tf 
X(3' , 4' -^^n^\^riz:-;W yn;\°>7 7 4. Og^f, f©Mtt9 5. 
7 %T$>ofc 0 
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